Rapid genotyping of Bacillus anthracis strains by real-time polymerase chain reaction.
Rapid and accurate identification of Bacillus anthracis is critical for patient care as well as outbreak control. We have developed 3 separate PCR based assays using fluorescence resonance energy transfer (FRET) to detect the presence of pXO1, pXO2 plasmids and a chromosomal marker. A set of amplification primers and probes were used in each assay. The probes were ad jacently placed inside the primer sites and were 1-bp apart. The upstream probe was labeled with fluorescein at the 3' end, and the downstream probe had Cy5 attached at the 5' end. The probes are included in the PCR reactions and hybridize with the PCR products as they are formed. Binding of probes to PCR products results in transfer of energy from fluorescein to Cy5, resulting in emission from Cy5. Increase in fluorescence, indicating amplification, was monitored in real time on a LightCycler((TM)) LC24. Initial denaturation of target sequences was accomplished at 95 degrees C for 1 min, followed by 28 cycles of denaturation at 95 degrees C for 0 sec, annealing at 58 degrees C for 15 sec, and elongation at 72 degrees C for 5 sec. These assays are specific and can be performed on as little as 25 ng of total DNA or crude cell lysate a from fresh colony. It is thus possible to deter mine the genotype of B. anthracis strains in less than 1 hour.